Serine protease inhibitors block N-terminal arginylation of proteins by inhibiting the arginylation of tRNA in rat brains.
The tRNA mediated, posttranslational, N-terminal arginylation of proteins occurs in all eukaryotic cells. In nervous tissue, these reactions can be inhibited by endogenous molecules with a molecular weight of between one thousand and five thousand. In the present experiments, exogenous serine protease inhibitors (10(-5) M or less) but not other types of protease inhibitors, were found to be able to block the arginylation of protein in extracts of rat brain homogenates. Inhibition was not by the usual mode of action of protease inhibitors, but by interfering (non-competitively) with the charging of tRNA. Since arginylated proteins are rapidly ubiquitinated and degraded by cytosolic proteases, serine protease inhibitors may act to stabilize proteins by a dual mechanism of inhibiting arginylation as well as inhibiting serine proteases.